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This Invention concerns microbicidal compositions which are used as bactericides, fungicides and algae- 
cides to eliminate, inhibit and/or prevent the growth of microbial organisms such as bacteria, fungi, and algae 
in various systems and products. More particularly, it concerns a synergistic combination of two such micro- 
blcides; a 3-isothiazolone with 1-methyl-3.5,7-triaza-1-azoniatricyclodecane chloride. 
5 The 3-isothla20lones described in U.S. 3,761.488; 4,105.431; 4,252,694; 4,265,899; and 4,279,762 are 

known to have excellent microbicidal activity. Two important commercially available 3-isothiazolones are 2- 
n-octyl-3-isothiazolone, and a mixture of 5-chloro-2-methyl-3-lsothiazolone and 2-methyl-3-lsothlazolone. 
1-methyl-3.5,7-triaza-1-azoniatricyclodecane chloride is a known microbidde according to U.S.4,650.866. 
Combinations of certain microbicides, some of which exhibit synergy together, are known. However, sev- 
10 oral of such combinattons exhibft disadvantages, either due to toxicity, cost, compatibility, or due to other prol>- 
lems. 

The present invention provides in a first aspect a compositton comprising 

(a) 1-methyl-3,5,7-triaza-1-azoniatricyclo(3.3.1.1)decane chloride, and 

(b) 2-n-octyl-3-isothiazolone, 5-chloro-2-methyl-3-isothiazolone or 2-methyl-3-isothiazolone. or mixtures 
IS of two or more thereof, 

the weight ratio (a):(b) being from 1:2 to 1:18000. 
The invention also provkles in a further aspect a method for inhibiting or preventing the growth of bacteria, 
fungi or algae in a locus subject or susceptible to contamination thereby, comprising incorporating at, onto, or 
into the locus, in an anK>unt whteh is effective to adversely affect said growth, a compositfon as defined above. 

20 Another aspect of the inventton comprises the use of a composition as defined above as a microbidde. 

Important applicatk>ns of the synergistic antimicrobial compositions of the present invention indude, but 
are not limited to: inhibiting the growth of bacteria, fungi or algae in aqueous paints and coatings, adhesives, 
sealants, latex emulsions, and joint cements; preserving wood; preserving cutting fluids; controlling slime- 
produdng bacteria and fungi in pulp and papermills and cooling towers; as a spray or dip treatment for textiles 

25 and leather to prevent mould growth; protecting paint films, espedally exterior painte, from fungal atteck which 
occurs during weathering of the paint film; protecting processing equipment from slime deposits during man- 
ufacture of cane and beet sugar, preventing microorganism buildup and deposits In air washer or scrubber 
systenos and in industrial fresh water supply systems; preserving fuel; controlling mteroorganism contemina- 
tk>n and deposits in oil field drilling fluids and muds, and in secondary petroleum recovery processes; pre- 

30 venting bacterial and fungal growth in paper coatings and coating processes; controlling bacterial and fungal 
growth and deposits during the manufacture of various specialty boards, e.g.. cardboard and partide board; 
preventing sap stein discoloratton on freshly cut wood of various kinds; contrdling bacterial and fungal growth 
In day and pigment slurries of various types; as a hard surface disinfectent to prevent growth of bacteria and 
fungi on walls, ftoors, eto.; as a preservative for cosmetk: and toiletry raw materials, floor polishes, fabric sof- 

35 teners, househdd and industrial deaners; In swimming pools to prevent algae growth; inhibiting the growth 
of harmful bacteria, yeasts, fungi on plants, trees, fruits, seeds, or soil; preserving agricultural formulattons, 
electrodeposition systems, diagnostic and reagent products, medical devices; protecting animal dip compo- 
sittons against the bulMup of microorganisms; in photoprocessing to prevent buildup of mteroorganisms, and 
the like. 

40 The components of the compositions of the inventton may be added separately to any system or may be 
formulated as a simple mixture comprising its essential ingredients, and if desired, a suitable carrier or solvent, 
or as an aqueous emulsion or dispersion. 

The composittons of the invention have unexpectedly enhanced antimicrobial activity against a wide range 
of microorganisms. As a result of the synergy, the effective dose required can be lowered, which is not only 

45 more economical but also increases safety margins. The synergistic compositk>ns of the present Invention pro- 
vMe more effective and broader control of microorganisn^s in a number of systems. 

The present invention thus provides a compositton having microbicWal activity which indudes a 3-isothia- 
zdone, selected from the group consisting of 2-n-octyl-3-isothiazolone ("893") and a 3:1 mixture of 5-chloro- 
2-methyI-3-isothiazolone and 2-methyl-3-isothia20lone ("886"), as a first component and 1-methyl-3.5.7-tria- 

60 za-1-azoniatricydo<3.3.1.1)decane chloride ("Busan 1024" or "1024") as a second component wherein the 
weight ratio of the first component to the second component is from about 1:2 to about 1:18000. Generally, a 
preferred ratio is from 1:2 to 1:2000. For 886, a preferred ratio is from 1:8.7 to 1:18000, part teularly from 1:100 
to 1:5000. 

The compositton of the invention can be formulated as a solutton in a wide range of solvents. The solutions 
55 may contain from about 0.01 to 99.9%; preferably from about 5 to 30% by weight, of the active composition. 
It is generally more convenient to provide the compositions in a water-diluteble form. This may be accomplished 
by adding an emulslfier to the organic sdution fdlowed by dilution with water. In formulating the solutions, 
organic sdvents such as ethanol, propand, isopropand, diethylene glycd. dipropylene glycol, polyethylene 
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glycol, ethyl ether, and the like, may be employed. Various other conventional additives may be employed, 
such as surfactants, dispersing agents, corrosion Inhibitors, and the like. 

The following specific examples are presented to illustrate certain embodiments of the present invention 
but are not to be construed as limitations thereof. All percentages are by weight unless otherwise specified. 

5 

EXAMPLES 

The synergism of two-component compositions is demonstrated by testing a wide range of concentrat tons 
and ratios of compounds, generated by two-fold serial dilutions in aTrypticase Soy Broth (TSB)growth medium 

10 of a micioblcide In one dimenston and another microbicide in the second dimension, against a bacterium Es- 
cherichia coli (ATCC 11229) and a fungus Rhodatorula rubra. Each test tube was inoculated to make about 
1-5 X 107 bacteria per ml or 1-5 x 10* fungi per ml. The lowest concentrattons of each compound or mixtures 
to inhibit visible growth (turt>idity) at 37*» C for E. coii and at 30**C, for R. rubra were taken as the minimum 
Inhibitory concentration (MIC). The MICs were taken as end points of activity. End points for the mixtures of 

f 5 compound A (3-lsothlazolone) and compound B (1-methyl-3,5.7-triaza-1-azonlatricyclo(3.3.1 .1 )decane chlor- 
ide) were then compared with the end points for the isothiazolone A and compound B alone. Synergism was 
determined by a conrunonly used and accepted method described by Krull, F.C.; Eisman, P.C.; Sytwestrowicz, 
H.D.; and Mayer, R.L., in Applied Microbiology, vol. 9. pp 538-541 (1961) using the ratio determined by 

Qa/QA + Qb/QB = Syneiigy Index (SI) 

20 wherein 

OA = concentrat ton of A in parts per million (ppm), acting alone, which produced an end point; 
Qa = concentration of A in ppm, in the mixture, which produced an end point; 
QB = ooncentratton of B In ppm. acting alone, which produced an end point; 
Qb = ooncentratton of B in ppm. In the mixture, whichproduced an end point 
25 When the sum of Qa/QA and QbA3B is greater than one, antagonism is indtoated. When the sum is equal to 
one, additivity is indicated, and when the sum is less than one, synergism is demonstrated. 

The test results for demonstration of synergism of microbicide combinattons are shown In Tables 1 and 
2. Each teble concerns the combination of 1-methyl-3,5,7-triaza-1-azonlatricyclo(3.3.1 .1)decane chloride and 
an Isothiazolone, and shows: 
30 1 . the Identity of the Isothiazolone (compound A); 

2. test against E. coll and R. rubra; 

3. the end point activity in ppm measured by MIC for compound A alone (OA), for compound B atone (QB), 
for compound A in the mixture (Qa), and for compound B In the mixture (Qb); 

4. the calculatton of the synergy index (SI) based on the formula described above, and the weight ratto of 
35 compound A to 1-methyl-3.5,7-triaza-1-azonlatricydo(3.3.1.1)decane chloride in the parttoular comblna- 

tton (A:B); 

5. the range of weight ratios for synergism and the preferred weight railos. It will be appreciated by those 
skilled in the art that the rattos given are approxinnate. 

The MIC values of each compound tested alone (QA or QB) are end point activities and are also reported 
40 in Tables 1 and 2. 
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Tested in TSB with Rhodotorula rubra 






A 


B 


A:B 


Synergy Index 


20 


8 ppm 


0 ppm 








4 


8 


1:2 


0.50 




4 


16 


1:4 


0.50 


25 


4 


31 


1:8 


0.51 




4 


62 


1:16 


0.51 




4 


125 


1:32 


0.52 


30 


4 


250 


1:62 


0.53 




4 


500 


1:125 


0.56 




4 


1000 


1:250 


0.62 


35 


4 


2000 


1:500 


0.75 




2 


4000 


1:2000 


0.75 




0 


8000 







The data in Tables 1 and 2 denrwnstrate synergistic antimicrobial activities and show surprisingly greater 
activity than the algebraic sum of individual ingredients which nwike up the respective composition. The syn- 
ergistic activities of the compositions of the invention in vnost cases are applicable to bacteria, fungi, and a 
mixture of bacteria and fungi. Thus, the combinations not only lower the use-level of biocide, but also broaden 
the spectrum of activity. This is especially useful in situations where either component alone does not achieve 
the best results due to weak activity against certain organisms. 

While this invention has been described in sufficient detail for those skilled in the art to be able to make 
and use It, various alternatives, modifications, and improvements should become apparent from the foregoing 
disclosure. 



Claims 

1 . Composition comprising 

(a) l-methyl-3,5.7-triaza-1-azoniatricyclo(3.3.1.1)decanechtoride,and 

(b) 2-n-octyl-3-isothiazolone, 5-chloro-2-methyl-3-isothiazo!one or 2-methyl-3-isothiazolone, or mbc- , 
tures of two or more thereof; 

the weight ratto (a):(b) being from 1:2 to 1:18000. 



5 



EP 0606 985 A1 



2. Composition acconiing to daim 1 wtierein tlie weight ratio (a):(b) is from 1 :2 to 1 :2000. 

3. Composition according to daim 1 wherein said 3-isothiazolone is an approximate 3:1 by weight mixture 
of 5-chloro-2-methyl-3-isothiazolone and 2-methyl-3-isothiazolone. 

* 4. Composition according to daim 4 wherein the ratio of (a):(b) is from 1 :1 00 to 1 :5000. 

5. Composition according to any preceding daim additionally comprising an emulsif ier and water. 

6. Method for inhibiting or preventing the growth of bacteria, fungi or algae in a locus subject or susceptible 
to contamination thereby, comprising incorporating at. onto, or Into the locus, in an amount which is ef- 
fective to adversely affect said growth, a compositton as defined in any preceding daim. 

7. Method according to daim 6 wherein said locus is an aqueous medium. 
IS 8. Use of a composition as defined in any of dalms 1 to 5 as a microbiclde. 
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